Adult bone marrow-derived mononuclear cells expressing chondroitinase AC transplanted into CNS injury sites promote local brain chondroitin sulphate degradation.
Injury to the CNS of vertebrates leads to the formation of a glial scar and production of inhibitory molecules, including chondroitin sulphate proteoglycans. Various studies suggest that the sugar component of the proteoglycan is responsible for the inhibitory role of these compounds in axonal regeneration. By degrading chondroitin sulphate chains with specific enzymes, denominated chondroitinases, the inhibitory capacity of these proteoglycans is decreased. Chondroitinase administration involves frequent injections of the enzyme at the lesion site which constitutes a rather invasive method. We have produced a vector containing the gene for Flavobacterium heparinum chondroitinase AC for expression in adult bone marrow-derived cells which were then transplanted into an injury site in the CNS. The expression and secretion of active chondroitinase AC was observed in vitro using transfected Chinese hamster ovarian and gliosarcoma cells and in vivo by immunohistochemistry analysis which showed degraded chondroitin sulphate coinciding with the location of transfected bone marrow-derived cells. Immunolabelling of the axonal growth-associated protein GAP-43 was observed in vivo and coincided with the location of degraded chondroitin sulphate. We propose that bone marrow-derived mononuclear cells, transfected with our construct and transplanted into CNS, could be a potential tool for studying an alternative chondroitinase AC delivery method.